(Figure S1A [7][8][9][10][11] because segment boundaries allow adjacent populaproteins in zebrafish with antisense morpholinos tions of cells to follow distinct developmental trajecto-(MO) and find that rhombomere boundaries are disries and acquire different fates. In the hindbrain, the rupted in EphA4MO embryos, consistent with a function of segment (rhombomere) boundaries has only requirement for Eph-ephrin signaling in boundary forbeen tested under conditions that disrupt overall antemation. However, in mosaic embryos, we observe that rior-posterior patterning of the hindbrain [13], so the EphA4MO cells and EphA4-expressing cells sort from specific functions of rhombomere boundaries in neural one another, an observation that is not predicted by patterning has not been addressed. In EphA4MO and the Eph-ephrin repulsion model but instead suggests EphA4MO; ephrinB2aMO embryos, the specification of that EphA4 promotes cell adhesion within the rhomregional identities along the anterior-posterior axis based bomeres in which it is expressed. Differential cell adon hox gene expression is normal (data not shown); hesion is known to be an effective mechanism for cell however, neuronal populations that are normally sepasorting. We therefore propose that the well-known rated by rhombomere boundaries are fused. At 26 hpf, EphA4-dependent repulsion between rhombomeres segment-restricted domains of early neuronal differenoperates in parallel with the EphA4-dependent adhetiation are disorganized in EphA4MO embryos and sion within rhombomeres described here to drive the EphA4MO; ephrinB2aMO embryos ( Figure S2 ). At 48 cell sorting that underlies rhombomere-boundary forhpf in wild-type embryos, motor neurons of the trigemimation.
Boundary sharpening coincides with the dramatic pressing ephrinBs could lead to repulsion, whereas morphogenetic movements that change the neural within r3 and r5, cis-interactions between EphA4 and plate into the neural keel, a process that requires single weakly expressed A-type or B-type ligands could procells to make changing contacts with their neighbors mote adhesion. Although ephrinB2a and ephrinB3 are while maintaining the integrity of the neuroepithelium not expressed in r3 and r5, we have found that at least [38] . Although EphA4 is not strictly required for cells in two other ephrins, ephrinA2 and ephrinA5 have low-level r3 and r5 to undergo these movements, differences in homogeneous expression throughout the hindbrain duradhesion between EphA4-expressing and -neighboring ing early somite stages and could act as ligands for EphA4MO cells in mosaic embryos prevent EphA4MO EphA4-dependent adhesion (J.E.C., unpublished data).
cells from participating in these movements when Finally, the effects of EphA4 signaling could be modutransplanted into a wild-type host embryo. Extrapolatlated by downstream effectors that are differentially exing from these cell behaviors in mosaics to the normal pressed within the hindbrain (reviewed in [28] ).
boundary formation process, we hypothesize that during neural keel formation, preferential adhesion between Cell Sorting in EphA4MO Mosaics Corresponds EphA4-expressing cells prevents non-EphA4-expressing with the Timing of Boundary Sharpening cells (i.e., cells with even-numbered rhombomere idenIn normal embryos, boundaries of segmental gene extities) that find themselves within the presumptive r3 pression are initially ragged and become razor sharp and r5 territories from participating in the normal morbetween about 10 hpf (1 somite stage) and 14 hpf (10 phogenetic movements associated with neural keel forsomite stage) (Figures 4A-4E) , and we infer that this is mation. As a result, non-EphA4-expressing cells are the period of active cell sorting leading to boundary excluded from EphA4-expressing territories.
The relative degrees to which EphA4-dependent resharpening. This period corresponds with the formation 
